Agers may experience similar atrophy rates as their cognitively average peers but start with larger brain volumes, or they may resist age-related cortical atrophy. To examine the latter possibility, we quantitated rates of cortical volume change over 18 months in SuperAgers and cognitively average elderly adults.
Methods | The study took place at Northwestern University following institutional review board approval between April 2010 and May 2015. Written informed consent was obtained. Strict inclusion criteria for SuperAgers were previously detailed. 1 Briefly, participants, recruited through the community, were adults 80 years and older with intact daily functioning. SuperAgers scored at or above average normative values for adults aged 50 to 65 years on a test of episodic memory and at least average-for-age normative values on tests in other cognitive domains. Cognitively average-for-age elderly adults scored within the average-for-age normative range on all cognitive tests, including episodic memory.
Participants were included if they had structural magnetic resonance imaging scans (3T MAGNETOM Trio, Siemens; using previously documented parameters 2 ) at 2 consecutive study visits approximately 18 months apart and had stable cognitive status across visits to minimize inclusion of individuals with emerging dementia. Whole-brain cortical volumes were obtained using the FreeSurfer, version 5.1.0, longitudinal pipeline, 4 reviewed primarily by 2 blinded technicians, manually corrected, and normalized to account for head circumference. Annual percent change (APC) in b An estimate of premorbid intellectual ability. Scores are equivalent to the IQ scale (mean, 100 [SD, 15] ). c A 15-item list learning test of episodic memory with possible scores ranging from 0 to 15. Mean normative raw score for adults 80 years and older is 6. d Significant between-group differences were found at visits 1 and 2 (P<.001 for both visits).
e Semantic fluency task in which individuals say as many items from a given category (ie, animals) as they can in 1 minute. f A significant between-group difference was found at visit 1 (P = .03). There was no significant between-group difference at visit 2. g Measure of object naming with possible scores ranging from 0 to 30.
h Fluency task in which individuals say as many words as they can that begin with letters F, A, and S (allowed 1 minute per letter Table 1) . SuperAgers had significantly higher category fluency at visit 1 and episodic memory scores at both visits compared with cognitively average elderly adults. There were no other significant group differences in demographic or neuropsychological measures, including education, estimated premorbid intelligence, and between-visit interval (range: SuperAgers, 1.39-1.63 years; cognitively average elderly adults, 1.43-1.88 years). Because there were no within-group differences in APC between left and right hemispheres, whole-brain cortical volume APC was analyzed. Both groups demonstrated statistically significant mean annual percent whole-brain cortical volume loss (SuperAgers, 1.06% [95% CI, 0.50%-1.63%], P < .001; cognitively average elderly, 2.24% [95% CI, 1.06%-3.42%], P = .002) ( Table 2) . However, the APC in whole-brain cortical volume loss was significantly greater in cognitively average elderly compared with SuperAgers (difference, 1.18% [95% CI, 0.08%-2.28%]; unadjusted P = .04; adjusted P = .02).
Discussion | Cognitively average elderly adults demonstrated greater annual whole-brain cortical volume loss compared with SuperAgers with similar levels of education and premorbid intellectual ability over 18 months. The possibility that SuperAgers were also constitutionally endowed with larger brains throughout life cannot be ruled out. As SuperAgers represent a rare cognitive phenotype, 1 study findings require validation in larger samples with broader representation of demographic and socioeconomic features. The functional effect of the lesser decline of cortical volume in SuperAgers over 18 months is difficult to surmise. However, the between-group unadjusted difference in APC of 1.2% is similar in magnitude to the difference demonstrated in previous studies between nondemented and demented adults older than 50 years (eg, range of APC differences of 0.5%-1.9% 5, 6 ), suggesting that differences of this magnitude may have functional consequences. The factors that underlie the rate of age-related cortical volume loss are unknown; however, research on SuperAgers provides unique opportunities for exploring their biological foundations. a Unadjusted P = .04; adjusted P = .02 (adjusted for sex, handedness, and years of education).
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COMMENT & RESPONSE

Rate of Persistent Postconcussive Symptoms
To the Editor In their study examining rates of persistent postconcussive symptoms (PPCS) in children and adolescents with early vs later return to physical activity, Dr Grool and colleagues found that PPCS occurred in 30.4% of all participants. 1 Although their main finding that PPCS was observed less frequently in participants who began activity within 7 days after acute concussion compared with those who abstained during the same period (28.7% vs 40.1%) provides the groundwork for continued study into the effects and timing of physical activity during recovery from concussion, the high rate of PPCS in the study population should also be highlighted.
Rates of PPCS are traditionally thought to range between 5% and 10%. A commonly cited study of collegiate football players found that 91% of athletes fully recovered to baseline symptom levels within 7 days and showed no evidence of lingering impairments of memory, cognitive processing, or mental flexibility 90 days after concussion.
2 Other studies examining adult populations found approximately 15% of concussion patients experienced PPCS 3 months after injury.
3
Given that another study 4 has shown similar rates of PPCS in children and adolescents as reported by Grool and colleagues, it may be time to revisit the notion that most individuals recover fully and rapidly following concussion. In spite of a newer study indicating the proportion of adult concussion patients experiencing PPCS 1 month after injury may exceed 50%, 5 it appears the field is still anchored to the lower estimated range. Although valid concerns can be raised about potential false-positive PPCS diagnoses, 5 the potential magnitude by which these cases have been underestimated warrants reassessment.
Better understanding of the number of patients with PPCS has implications for lost time from work, play, or school; quality of care; and clinical resource allocation. An increase in the number of patients experiencing PPCS will require more clinicians to provide care. A complete understanding of PPCS rates will also enable health systems to ensure that appropriate resources are allocated to best meet patient needs, help manage expectations of outcomes, and better inform patient education (the only class I evidence for concussion treatment).
